There has been significant magnitude of problems of diabetes in Myanmar, according to the estimates of International Diabetes Federation (IDF) and the recent National Survey on the prevalence of diabetes. There has been a wide gap of equity between the urban and rural healthcare delivery for diabetes. Myanmar Diabetes Care Model (MMDCM) aims to deliver equitable diabetes care throughout the country, to stem the tide of rising burden of diabetes and also to facilitate to achieve the targets of the Global Action Plan for the Prevention and Control of NCDs (2013NCDs ( -2020. It is aimed to deliver standard of care for diabetes through the health system strengthening at all level. MMDCM was developed based on the available health system, resources and the country's need. Implementation for the model was also discussed.
INTRODUCTION
Diabetes represents a significant public health burden worldwide by decreasing quality of life and causing death and disability at great economic cost. 1 Diabetes in all its forms imposes unacceptably high human, social and economic costs on countries at all income levels. 2 International Diabetes Federation (IDF)'s most recent estimates indicate that 8.3% of adults -382 million people -have diabetes and the number of people with the disease is set to rise beyond 592 million in less than 25 years. Yet, with 175 million of cases currently undiagnosed, a vast amount of people with diabetes are progressing towards complications unawares. Moreover, with 80% of the total number affected living in low-and middle-income countries, where the epidemic is gathering pace at alarming rates. 2 Myanmar is included in the Western Pacific region among the six IDF regions. IDF estimated that the national prevalence of diabetes in 2013 was 5.7% and total numbers of people with diabetes were 1,988,850 in Myanmar. Numbers of people with diabetes in urban and rural area were estimated as 1,100,380 and 888,460 respectively. 2 STEP survey for Yangon Division (2003-3004) reported the prevalence of diabetes as 11.8% and prevalence of diabetes in urban and rural areas as 13.9% and 7.3% respectively. 3 It was the regional survey conducted in the most populous area of the country, when the Yangon was the capital of the country. There were twice as many people with diabetes as in urban than in rural areas.
National STEP Survey (2009) recorded associated risk factors for diabetes and the prevalence of smoking was 33.6% in males and 6.1% in females, the prevalence of hypertension was 31% in males and 29.3% in females; the prevalence of overweight was 21.85% in males and 23.07% in females; the prevalence of obesity was 4.35 in males and 8.45 in females among the sample population. 4 Although it was a national survey it included only the survey on the behavioral and physiological risk factors and could not report the prevalence of diabetes which required laboratory measurement of blood glucose.
National Survey on the prevalence of diabetes and risk factors for non-communicable conducted in 2013-2014 reported the prevalence of diabetes as 10.5% for the adult population aged between 25 and 65 years. 5 It also reported the prevalence of risk factors for major non-communicable diseases. The prevalence of hypertension for both sexes was 26.4%. Percentage who currently smokes tobacco was 26.1% whereas percentage who currently drinks alcohol was 19.8%. The prevalence of overweight (BMI >25 kg/m 2 ) and obesity (BMI >30 kg/m 2 ) were 22.4% and 5.5% respectively. 5 This survey was an extensive survey showing the magnitude of the problem of diabetes and risk factors for major NCDs for the whole country. The survey showed the higher prevalence of diabetes than the estimated prevalence of diabetes by the IDF. Based on this prevalence the total number of diabetes can be more than 2.5 million in Myanmar.
Diabetes mellitus is one of the major non-communicable diseases which also include cardiovascular disease, cancers and chronic respiratory disease. These major noncommunicable diseases share four behavioral risk factors: tobacco use, unhealthy diet and physical inactivity and harmful use of alcohol. Current global mortality from noncommunicable diseases remains unacceptably high and is increasing. Thirty-eight million people each year die from non-communicable diseases. Over 14 million deaths from NCDs occur between the age of 30 and 70 of which 85% are in the developing countries. 6 In 2011 September, world leaders adopted the Political Declaration on the non-communicable diseases at the United Nations General Assembly in New York and committed to develop national multi-sectoral action plan for the prevention and control of NCDs and to consider the development of national targets to focus efforts and assess progress made. At the same time, 2011 Political Declaration gave the WHO leadership role along with many time bound assignments. 7 The World Health Assembly endorsed the WHO Global Action Plan for the Prevention and Control of NCDs 2013-2020 in May 2013. The Global Action Plan provides Member States, international partners and WHO with a road map and menu of policy options which, when implemented collectively between 2013 and 2020 will contribute to progress on 9 global NCD targets (Appendix 1) to be attained in 2025. [8] [9] [10] A primary healthcare approach is essential to address NCDs effectively and equitably, 11, 12 and the need to strengthen primary care (PC) has been recently highlighted in the political declaration of the United Nations high-level meeting for NCD prevention and control. 13 There are many cost-effective and high-impact interventions that are feasible to be delivered in PC in lowresource settings by physician as well as non-physician healthcare providers. 11 These include cardiovascular risk assessment and management to prevent heart attacks and strokes using hypertension and diabetes as entry points, detection, and follow up of diabetes to prevent diabetes complications such as chronic renal disease, smoking cessation counseling to prevent progression of chronic respiratory disease, among others. [14] [15] [16] In Myanmar, WHO Package of Essential NonCommunicable Diseases (PEN) implementation was conducted in two pilot townships in 2012-2013 successfully. Diabetes and hypertension were used as entry point for the screening of high risk persons for cardiovascular diseases at primary care level by Basic Health Staffs who were regularly supervised by township medical officers. Lifestyle modifications like consumption of healthy diet, promotion of physical activity and cessation of tobacco were counseled according to the WHO protocol. Initiation of treatment for diabetes and hypertension to those with high risk of cardiovascular diseases as identified by using WHO/ISH risk score according to the protocol and regular follow up of these patients with counseling on healthy lifestyle and checking the response to treatment with scoring of cardiovascular risk were carried out fortnightly. For successful implementation, community mobilization was undertaken through advocacy of the aim and process of the NCD intervention to the local administrative authorities, community leaders and local NGOs. After three months of implementation, there were improvements in the cardiovascular risk scores with reduction of risk in those patients with high risk of cardiovascular diseases. This pilot project proved the feasibility of implementation of Package of Essential NCD intervention in the low-resource settings in Myanmar. Most importantly there was a building of trust between the community and BHS, which led to the success in undertaking of other public health activities also in the community. 17 The health system of Myanmar comprises a pluralistic mix of public and private systems both in financing and provision. The network of hospitals and health centers (which extends down to village level) provides preventive and curative services ranging to primary to tertiary care. There are challenges to overcome the limitations of the past (e.g. low investment in rural health services), inadequate funding for expansion of universal coverage and to address health inequities is paramount importance, needing a major reform that will ensure healthcare services to reach the poor and the disadvantaged groups, through the effective functioning of township health system. 17 Prevention, early detection, diagnosis, and management of NCDs are compromised due to critical health system gaps at PC level. They include deficiencies in equitable health financing, access to medicines and technologies, reliable health information and referral systems, and the health workforce. There is a growing consensus that health ONLINE FIRST | November 30, 2015 | http://dx.doi.org/10.15605/jafes.030.02.16
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It is imperative to develop Myanmar Diabetes Care Model not only to stem the tide of rising prevalence of diabetes along with its health and socio economic burden but also to achieve the targets set in the Global Action Plan for the prevention and control of NCDs 2013-2020, as a Member State of the World Health Organization as well as the United Nations. Myanmar Diabetes Care Model will be based on the experience of PEN intervention in primary care, using diabetes as the starting point for the screening for high risk for cardiovascular diseases. Moreover, health system strengthening at all level of care will be undertaken and narrowing the gap between the rural and urban delivery of health services with particular focus on the improvement in the diabetes care and integrated approach for the major NCD.
Literature review
Diabetes can be found in every country. Without effective prevention and management programmes, the burden will continue to increase worldwide. 20 Diabetes is a complex, chronic illness requiring continuous medical care with multifactoral risk-reduction strategies beyond glycemic control. 21 American Diabetes Association (ADA) has recommended "standards of medical care in diabetes." ADA position statements on "Standards of Medical Care in Diabetes" provides key clinical practice recommendations which are viewed as important resources for healthcare professionals who care for people with diabetes. 21 Though quality diabetes care is essential to prevent longterm complications, care often fails below recommended standards regardless of healthcare setting or patient population, emphasizing the necessary for system change. 22 The chronic care model (CCM) is a multifaceted framework for enhancing healthcare delivery. The model is based on a paradigm shift from the current model of dealing with acute care issues to system that is prevention based. 23 The premise of the model is that quality diabetes care is not delivered in isolation and can be enhanced by community resources, self-management support, delivery system redesign, decision support, clinical information systems, and organizational support working in tandem to enhance patient -provider interactions. [24] [25] [26] The CCM has been shown to be an effective framework for improving the quality of diabetes care. 27 Currently, few efforts exist to improve quality of care in diabetes despite studies that demonstrate their proven effectiveness. 28 A group of external and WHO experts have developed a guideline for diagnosis and management of type 2 diabetes in primary healthcare in low-resource settings. The primary goal of the guideline is to improve the qualities of care and the outcome for people with type 2 diabetes in low-resource settings. It recommends a set of basic intervention to integrate management of diabetes into primary healthcare (Table 1) . 29 Effective approaches to reduce the noncommunicable disease burden in low-and middle-income countries (LMIC) include a mixture of population-wide and individual interventions. Such cost-effective interventions are already available and include methods for early detection of NCDs and their diagnosis using inexpensive technologies, non-pharmacological and pharmacological approaches for modification of NCD risk factors and affordable medications for prevention and treatment of heart attack, strokes, diabetes, cancer and asthma. The WHO Package of Essential Non-communicable Disease Interventions (WHO PEN) for primary care in lowresource settings is an innovative and action-oriented response to the above challenges. It is a prioritized set of cost-effective interventions that can be delivered to an acceptable quality of care, even in resource-poor settings. 14 In It is imperative to develop Myanmar Diabetes Care Model not only to stem the tide of rising prevalence of diabetes along with its health and socio economic burden but also to achieve the targets set in the Global Action Plan for the prevention and control of NCDs 2013-2020, as a Member State of the World Health Organization as well as the United Nations. Myanmar Diabetes Care Model will be based on the experience of PEN intervention in primary care, using diabetes as the starting point for the screening for high risk for cardiovascular diseases. Moreover, health system strengthening at all level of care will be undertaken and narrowing the gap between the rural and urban delivery of health services with particular focus on the improvement in the diabetes care and integrated approach for the major NCD.
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The primary goal of the guideline is to improve the qualities of care and the outcome for people with type 2 diabetes in low-resource settings. It recommends a set of basic intervention to integrate management of diabetes into primary healthcare (Table 1) . 29 Effective approaches to reduce the noncommunicable disease burden in low-and middle-income countries (LMIC) include a mixture of population-wide and individual interventions. Such cost-effective interventions are already available and include methods for early detection of NCDs and their diagnosis using inexpensive technologies, non-pharmacological and pharmacological approaches for modification of NCD risk factors and affordable medications for prevention and treatment of heart attack, strokes, diabetes, cancer and asthma. risk score according to the protocol and regular follow up of these patients with counseling on healthy lifestyle and checking the response to treatment with scoring of cardiovascular risk were carried out fortnightly. For successful implementation, community mobilization was undertaken through advocacy of the aim and process of the NCD intervention to the local administrative authorities, community leaders and local NGOs. After three months of implementation, there were improvements in the cardiovascular risk scores with reduction of risk in those patients with high risk of cardiovascular diseases. This pilot project proved the feasibility of implementation of Package of Essential NCD intervention in the low-resource settings in Myanmar. Most importantly there was a building of trust between the community and BHS, which led to the success in undertaking of other public health activities also in the community. 30 
Myanmar Diabetes Care Model (MMDCM)
The Diabetes Model of Care provides a framework for comprehensive, accessible and efficient provision of coordinated diabetes prevention and management services for both rural and urban areas throughout the country. It is based not only on the country specific situation especially health system, diabetes, NCDs epidemiology, and the need of the country but also on the literature review in particular on the best practices in the diabetes care and experience with PEN implementation in primary care in pilot townships. It is aimed to deliver comprehensive and equitable healthcare service to those people with prediabetes or diabetes. The unique features of the care model are: empowering the basic health staffs in the diabetes care, community mobilization and participation in the care plan, and application of concepts of Universal Health Coverage (UHC) and WHO's list of essential drugs and integration of diabetes care to the prevention and control of other major non-communicable diseases. It is an effort to fulfill the Myanmar's obligation to the targets and indicators for diabetes as endorsed in the Global Action Plan for the prevention and control of non-communicable diseases (2013-2020). It is expected that the successful implementation of the MMDCM will also assist in achievement of other targets through the adoption of healthy life style throughout the whole country.
VisionÊÊ
A nation free of the avoidable burden of diabetes mellitus.
MissionÊ
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GoalÊ
To reduce the preventable and avoidable burden of diabetes by delivering the comprehensive healthcare to the people with diabetes through the community mobilization and empowering of basic health staff in the diabetes care throughout the country equitably.
ObjectivesÊ
1. Prevention and delay the onset of diabetes in the community by facilitating the adoption of healthy life style; 2. Early detection of diabetes patients by offering screening for asymptomatic patients; 3. Delivery of standard of care for diabetes to those patients equitably throughout the country to prevent and slow the progression of diabetes complications; 4. Establishing the proper referral system for diabetes patients with complications.
Structure of the Diabetes Care Model
Myanmar healthcare system evolves with changing political and administrative system and relative roles played by the key providers are also changing although the Ministry of Health remains the major provider of comprehensive healthcare. It has a pluralistic mix of public and private system both in the financing and provision.
Healthcare is organized and provided by public and private providers. 12 Structure of the Diabetes Care Model is planned to be aligned with the structure of Myanmar healthcare system which comprises primary, secondary and tertiary care level ( Figure 1 ). 
Healthcare is organized and provided by public and private providers. 12 Structure of the Diabetes Care Model is planned to be aligned with the structure of Myanmar healthcare system which comprises primary, secondary and tertiary care level ( Figure 1 ). Diabetes care services will be made accessible from rural health center to tertiary level. Each level will have to perform specified functions for delivery of care in accordance with the guidelines for delivery of standard of diabetes care at different healthcare level. Each level of care will be supported by specified lists of essential drugs and equipment, and required human resources. Private clinics and private hospitals will also be included in the delivery of standard of diabetes care according to the level of healthcare. Basic health staff and medical doctors from township medical hospital, station medical hospital and private clinics will be strengthened their capacities to deliver the standard of care to diabetes patients. Guidelines for proper referral for appropriate care for the diabetes patients will also be included in the capacity building program. Each healthcare center including private clinic will be provided with a set of minimal data for monitoring and evaluation (Figure 2 ).
At the primary healthcare level, in rural health centers, work done by basic health staff will be supervised by Health Assistants who will in turn be under the supervision of designated medical officer from the township medical center. There are also private clinics which mainly deliver ambulatory care to the community. TMO will overall supervise the activities and monitor the progress of all healthcare centers including private clinics in the township.
Physician of the district hospital will supervise the activities of diabetes care service in the hospital and District Medical Officer will supervise the activities of the delivery of diabetes care in the private clinics in the district.
At the tertiary healthcare level, diabetologists or the senior consultant physicians of the hospital will supervise the activities of diabetes care of the hospitals and public health officers of the States and Region health Office will supervise the activities diabetes care of the private sectors. Ê FunctionÊofÊdiabetesÊcareÊcentersÊÊ Each healthcare center delivering standard of diabetes care will perform the specified functions according to the level of healthcare ( Table 2 ). Management of diabetes and cardiovascular risk factors will be performed according to the set protocol for the primary care (Appendix 2). 18 At each level of care, health education and counseling on healthy behavior (healthy diet, physical activity, cessation of consumption of tobacco and avoidance of harmful use of alcohol) will be given to all persons attending the health center according to the set protocol (Appendix 3). 18 Each level of care will be provided with lists of essential drugs and equipment (Table 3 ) and required health personnels (Table 4) .
Implementation

FundingÊÊ
Implementation of the diabetes care model will be in different phases according to the availability of the funding which will be mainly from the government healthcare budget. Resource mobilization will be undertaken from local and international philanthropic organizations and international civic organizations and developmental partners. Since the change in political system to democratic government in 2011 the health expenditure has been increased to 2.4% of GDP, which is still the lowest among the member states in the WHO South East Asia Region. It is expected that with the landslide victory of the National League for Democracy in the recent general election, new government is very likely to reform the health system to meet the needs of the country and people expectation, there will be positive change in the health expenditure and in the implementation for the Universal Health Coverage, and hence, the funding and implementation of diabetes care model will be made feasible through these changes.
CommunityÊmobilizationÊ
Prior to the implementation at each primary healthcare level, advocacy on the healthy lifestyles, health and socioeconomic burden of diabetes and other major noncommunicable diseases, prevention and control of noncommunicable diseases including diabetes, and services Diabetes care services will be made accessible from rural health center to tertiary level. Each level will have to perform specified functions for delivery of care in accordance with the guidelines for delivery of standard of diabetes care at different healthcare level. Each level of care will be supported by specified lists of essential drugs and equipment, and required human resources. Private clinics and private hospitals will also be included in the delivery of standard of diabetes care according to the level of healthcare. Basic health staff and medical doctors from township medical hospital, station medical hospital and private clinics will be strengthened their capacities to deliver the standard of care to diabetes patients. Guidelines for proper referral for appropriate care for the diabetes patients will also be included in the capacity building program. Each healthcare center including private clinic will be provided with a set of minimal data for monitoring and evaluation (Figure 2 ).
Implementation
FundingÊÊ
CommunityÊmobilizationÊ
Prior to the implementation at each primary healthcare level, advocacy on the healthy lifestyles, health and socioeconomic burden of diabetes and other major noncommunicable diseases, prevention and control of noncommunicable diseases including diabetes, and services available at each health center for standard of diabetes care, will be conducted to the local administrative authorities, community leaders and local nongovernmental organizations. The purpose of the advocacy is to mobilize the community to participate in the prevention and control of diabetes and other noncommunicable diseases. Previous experience with the pilot project on the PEN implementation, it was proved that the community mobilization to motivate the public to participate in the activities of the project is feasible. Health seeking behavior of the public can be changed to facilitate the screening for the high risk persons for diabetes and cardiovascular diseases and so is the feasibility of the community participation in the adoption of healthy lifestyles, in particular, increased mass physical activity and raising of local fund for the sustenance of the activities through local donations by generous and philanthropic persons in the localities.
DevelopmentÊofÊIECÊmaterialsÊ
It is also necessary to develop the advocacy tool kits for stakeholders, and also information, education and communication (IEC) materials for health education diabetes care for the public. With the widespread available at each health center for standard of diabetes care, will be conducted to the local administrative authorities, community leaders and local nongovernmental organizations. The purpose of the advocacy is to mobilize the community to participate in the prevention and control of diabetes and other noncommunicable diseases. Previous experience with the pilot project on the PEN implementation, it was proved that the community mobilization to motivate the public to participate in the activities of the project is feasible. Health seeking behavior of the public can be changed to facilitate the screening for the high risk persons for diabetes and cardiovascular diseases and so is the feasibility of the community participation in the adoption of healthy lifestyles, in particular, increased mass physical activity and raising of local fund for the sustenance of the activities through local donations by generous and philanthropic persons in the localities.
It is also necessary to develop the advocacy tool kits for stakeholders, and also information, education and communication (IEC) materials for health education diabetes care for the public. With the widespread 
dissemination of information on the diabetes care model and availability of these services at the local RHC and Sub-RHC and township hospitals public can be informed as well as motivated to participate in the project activities and utilize the health services in their local health centers.
DevelopmentÊofÊguidelinesÊ
It is also important to develop guidelines for the delivery of standard diabetes care at different healthcare levels. Guidelines for the BHS and medical officers will be developed differently and these guidelines can be used as manuals for them in daily implementation of the activities of the diabetes care model. A registry with minimal essential data for evaluation, monitoring and reporting is also necessary to be developed.
CapacityÊbuildingÊofÊHealthÊWorkÊForceÊ
It is mandatory to build the capacity of basic health staff from the primary healthcare levels and medical doctors from the private clinic on the standard of diabetes care and proper referral according to the guidelines developed for the diabetes care model. Capacity building workshops for township medical officers will be conducted as training of trainers for each township. TMO will conduct multiplier workshops for the BHS and medical officers from both public and private sectors in their townships. Junior physicians from the district and State and Regional hospitals will also need to strengthen their capacity on delivery of standard of diabetes care.
MonitoringÊandÊevaluationÊ
Regular monitoring and evaluation of the progress in each township will be done and findings will also be utilized for further advocacy to the stakeholders to strengthen their sustained collaboration and cooperation in the delivery of diabetes care. The NCD Unit of the Department of Health will collect regular reports and returns from States and Region Health Offices to monitor the progress achieved in the whole country.
CONCLUSION
Since diabetes is one of the major non-communicable diseases with shared common risk factors, implementation of the MMDCM should be carried out in aligned with the national action plan for the prevention and control of other non-communicable diseases, which is already endorsed by the National Health Committee Chaired by the Vice President of Republic of the Union of Myanmar.
The Myanmar Diabetes Care Model aims to reduce the inequity in the delivery of diabetes care in urban and rural population. Ultimately it is aimed to lessen the health and socioeconomic burden of diabetes in Myanmar. Achievement of its goal will certainly contribute to the poverty alleviation and national development of the country. Collaboration and cooperation of all stakeholders involved in the diabetes care is the key for success. Although Ministry of Health will be the focal for the implementation, collaboration of other sectors and partners like academia, civic societies and community is obviously necessary for the successful implementation.
Successful implementation of the care model will certainly facilitate Myanmar to achieve diabetes related targets and indicators set in the Global Action Plan for the Prevention and Control of non-communicable diseases (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) . It is also expected that reduction in the burden caused by diabetes and other major NCD will eventually contribute to the national development of Myanmar. 
DevelopmentÊofÊguidelinesÊ
CapacityÊbuildingÊofÊHealthÊWorkÊForceÊ
MonitoringÊandÊevaluationÊ
CONCLUSION
Successful implementation of the care model will certainly facilitate Myanmar to achieve diabetes related targets and indicators set in the Global Action Plan for the Prevention and Control of non-communicable diseases (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) . It is also expected that reduction in the burden caused by diabetes and other major NCD will eventually contribute to the national development of Myanmar. 6. A 25% relative reduction in the prevalence of raised blood pressure or contain the prevalence of raised blood pressure, according to national circumstances.
7. Halt the rise in diabetes and obesity.
8. At least 50% of eligible people receive drug therapy and counselling (including glycaemic control) to prevent heart attacks and strokes.
9. An 80% availability of the affordable basic technologies and essential medicines, including generics, required to treat major noncommunicable diseases in both public and private facilities. Severe hypertriglyceridemia may trigger CVST. In this rare case study, hypertriglyceridemia was the only predisposing risk factor for developing CVST. Our case highlights the need for clinicians to consider CVST among patients with uncontrolled hypertriglyceridemia. New diagnostic measures may become necessary which may also have an implication on the risk of recurrence and duration of anticoagulant therapy in this group of patients.
1. A 25% relative reduction in risk of premature mortality from cardiovascular diseases, cancer, diabetes, or chronic respiratory diseases.
2. At least 10% relative reduction in the harmful use of alcohol, as appropriate, within the national context. 6. A 25% relative reduction in the prevalence of raised blood pressure or contain the prevalence of raised blood pressure, according to national circumstances.
9. An 80% availability of the affordable basic technologies and essential medicines, including generics, required to treat major noncommunicable diseases in both public and private facilities. Severe hypertriglyceridemia may trigger CVST. In this rare case study, hypertriglyceridemia was the only predisposing risk factor for developing CVST. Our case highlights the need for clinicians to consider CVST among patients with uncontrolled hypertriglyceridemia. New diagnostic measures may become necessary which may also have an implication on the risk of recurrence and duration of anticoagulant therapy in this group of patients. 
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